The present study contributes to the knowledge of the apifauna and its food sources on the Santa Catarina Island, SC, southern Brazil. Bees and their food sources were recorded through non-systematic collections, between November 1999 and April 2008, in several environments on the island. A total of 169 species of bees were captured on 126 species of melittophilous plants. The majority of plants recorded are subshrub and shrub species, with only nine species of trees. 91% of the bee species were collected on native plants, which represent 64% of the plant species, while only seven species of bees (4%) were captured exclusively on exotic plants (27% of the plant species). In our study, we show the importance of non-arboreal native plants in maintaining a rich diversity of bees and we indicate plant species that can be used as target species in rapid surveys of the subtropical apifauna in Brazil. The spectrum of species with oligolectic habits and their pollen sources as well as the recording of new food sources for rare species in surveys of bees on flowers are discussed. Key-words: Bee-plant interaction; melittophilous plants; apifauna; subtropical Brazil.
INTRODUCTION
A rich bee-flower relationship is observed at tropical areas and therefore bees are considered the main pollinators of angiosperms in these sites. In Brazil, besides a high number of bee inventories performed at different habitats and a good knowledge about the apifauna, relatively little is known about the food resources explored by local bee communities. Information about the spectrum of bee visitors to the great majority of melittophilous plants is available only for some restricted areas (see Aguiar 2003) .
From 26 studies about bee communities in various ecosystems in the subtropical states of southern Brazil, seven were performed in Santa Catarina (see Alves-dos-Santos 2007 , Krug & Alves-dos-Santos 2008 . However, for Santa Catarina only two of these studies were published in scientific journals (Steiner et al. 2006 , Krug & Alves-dos-Santos 2008 but none with information about the plants visited by the foraging bees.
The data we present here resulted from an eight year non-systematic collection of bees and the plants used as food resources in the Atlantic rain forest of Santa Catarina Island. We present the melittophilous plants visited by 134 from a total of 166 bee species listed by Steiner et al. (2006) and additional records since then, further new bee records for Santa Catarina Island as well as for the state of Santa Catarina. Although no community analysis is made due the non-systematic collection of bees, the association of melittophilous plants used as food resources by a rich bee community at Santa Catarina Island provides the first data about the potential pollinators of most of these plant species as well as the role of non-arboreal native plants for the conservation of the local apifauna in the Atlantic forest of Santa Catarina.
MATERIAL AND METHODS

STUDY AREA
Bees and plants were sampled at Santa Catarina Island (27°22'-27°50' S, 48°25'-48°35' W), in the city of Florianópolis, state of Santa Catarina, southern Brazil. This island occupies 425 km 2 in the south of the "Domínio Mata Atlântica" and was originally covered by tropical rain forest (70%), restinga (20%), and mangrove (10%). These plant formations were largely destroyed by European colonization, and today there is predominance of secondary vegetations, where we performed all the bee collections in several habitat types and plant communities: disturbed forests, early successional forest stages, beach and dune vegetation (restinga), pastures, road margins, suburban and urban areas, and gardens with exotic ornamental plants (see phytogeographic map in Steiner et al. 2006) . Collection of bees was opportunistic and not focused on the study of a specific habitat. According to Köppen classification, the local climate is Cfa: mesotermic and humid, without a dry season (Caruso 1983) .
SAMPLING
Bees and plants were collected from November 1999 to April 2008. The bee specimens were captured with entomological nets on flowers. Identification of the bees was performed by bee taxonomists. Bees identified to genus only are numbered as morphospecies according to the corresponding species of the reference collection at the laboratory of J. Steiner, UFSC, Florianópolis, Brazil (following Steiner et al. 2006) , so that discontinuities in the numbering imply that no flower record is available for that morphospecies or that it was not recorded at Santa Catarina Island. The plant species were identified in the field or later by comparison with herbarium specimens or photos. Plants were classified following Cronquist (1988) . The exotic honey bee Apis mellifera was not considered in this study. Bee specimens were deposited in the collection of Josefina Steiner, Biology Department, and the herbarium specimens are deposited at the Herbário FLOR, Botany Department, both of the Federal University of Santa Catarina.
RESULTS AND DISCUSSION
Approximately 1,350 individuals belonging to 169 bee species of 63 genera of five families (Andrenidae, Apidae, Colletidae, Halictidae and Megachilidae) ( Table 1) were collected at 126 species of 39 plant families (Table 2) . Our study provided the first extensive survey on the bee fauna and the melittophilous plants used as food resources in the Atlantic rain forest in Santa Catarina. Although a great number of new records for Santa Catarina were reported by Steiner et al. (2006) and Krug & Alves-dos-Santos (2008) , with 71 and at least 20 species, respectively, we here present 12 new records of bee species for Santa Catarina state. Among these, the stingless bee Partamona criptica is noteworthy since this species was never before captured in other Atlantic forest areas than the southeastern states of São Paulo, Minas Gerais, Rio de Janeiro and Espírito Santo (Pedro & Camargo 2003) . However, since our sampling effort was focused on non-forest species and because some species recorded on the island were not captured by us (Lenzi et al. 2003 , Castellani & Lopes 2002 ) the total number of bee species is expected to continue to rise. Also, only a small portion of the flora of Santa Catarina Island was sampled for bees until today so that many more melittophilous plant species will be identified in future studies.
THE IMPORTANCE OF NON-ARBOREAL NATIVE PLANTS FOR THE APIFAUNA
Most (64%) of the melittophilous plant species are native for Santa Catarina Island (Figure 1 ) and were mainly subshrubs (36%) and shrubs (21%) (Figure 2 ). Ninety one percent of the bee species were recorded on native plant species, and part of them (18%) also visited exotic plants (Figure 3 ). Only 4% of the bee species were collected exclusively on exotic plants and even though 38 bee species (22%) visited exotic plants, all the species were of low importance for bees, with only few associated species. Among the species of unknown origin only on Wedelia trilobata (Asteraceae) a high number of bee species (19) was collected.
The present study reveals the importance of nonarboreal native plants for the local apifauna. Although bees were collected on nine species of trees only, due to the difficulties of sampling at tall trees and in the forest, a high bee richness was obtained on non-arboreal species at Santa Catarina Island. Among the native (Gimenes 1997) . Similarly, high bee species richness was also observed on Convolvulaceae (Ipomoea spp.) at Santa Catarina Island. Besides the importance of preserved forest areas for the maintenance of a rich bee community, the native non-arboreal vegetation plays an important role for bees too. This implies that already deforestated areas are more rewarding to bees if they present secondary vegetation consisting of native plants (natural succession of plant communities) rather than exotic ornamental species.
HIGHLY ATTRACTIVE MELITTOPHILOUS PLANTS
In the Asteraceae, species of Baccharis and Vernonia are among the most attractive to the apifauna in Southern Brazil (Alves-dos-Santos 2007) . This is also true for Santa Catarina Island, where Vernonia tweedieana, Vernonia spp., Baccharis spicata, Baccharis spp. and Bidens pilosa were important food plants for bees indicated by the high bee richness associated to them.
In our sample, Stachytarpheta cayennensis (Verbenaceae) was the second most visited species with 25 bee species collected. The same seems to be true in coastal areas of Paraná (Ilha das Cobras, Ilha do Mel and Alexandra) where this species was also visited by a rich bee fauna (Schwartz-Filho & Laroca 1999) . A similar bee richness (26 spp.) was also obtained on S. maximiliani, besides a high number of species of other insects (total of 59 species of flower visitors) in an Atlantic forest site at Morretes, Paraná (Barbola et al. 2006) . A high number of flower visitors, among them 13 species of bees, was also recorded on S. glabra in Minas Gerais (Jacobi & Antonini 2008) . Schinus terebinthifolius is another species with numerous interactions with the apifauna. In coastal areas in Paraná, Schwartz-Filho & Laroca (1999) recorded a high richness (21 spp. at Ilha das Cobras) of bees on its flowers which seem to be an important food resource for species of Colletidae, since 46% and 77.5% of the individuals of Colletidae at Ilha das Cobras and Ilha do Mel, respectively, were captured at this tree. At Santa Catarina Island, besides a high number of bee species (19) collected by us on S. terebinthifolius, Lenzi et al. (2003) also listed 20 species of bees visiting this species, but in total only three of them were colletid species. Furthermore, at Santa Catarina Island the liana species of Ipomoea and the subshrubs Marsypianthes chamaedrys and Polygonum punctatum were also visited by a large spectrum of bees.
Although no data are presented about the frequency of individuals captured at flowers, the large spectrum of bees captured enables us to suggest that the plant species listed above may be used as target plants in Atlantic forests areas for rapid assessments of the subtropical apifauna, as proposed by Alves-dosSantos (2007) . Especially useful for such assessments are those species with a long flowering period such as Baccharis spicata, Bidens pilosa, Ipomoea spp. and Stachytarpheta cayennensis, and species whose flowering period coincides with the foraging activity of the highest number of bee species between September and March in subtropical Brazil. Examples for such plants are Polygonum punctatum (flowering period from October to Abril), Schinus terebinthifolius (October to May) and Vernonia tweedieana (January to July).
OLIGOLECTIC AND POLYLECTIC BEES
Even though we did not identify the type of resource gathered by the bees it is possible to draw some conclusions about the foraging behavior of the bees. Presumably an oligolectic species is Hexantheda enneomera which was collected mainly on Petunia littoralis at Santa Catarina Island. Other oligolectic species in the genus support this hypothesis, as
